Transcriptional activation of cytochrome P450 genes by different classes of chemical inducers.
1. We review here the molecular mechanisms underlying the xenobiotic induction of genes encoding cytochrome P450 (CYP) enzymes in the liver and other tissues. We will focus on four major families of CYP genes. 2. Members of the CYP1 gene family are induced by polycyclic aromatic hydrocarbons and this process is mediated by the basic helix-loop-helix proteins: the Ah receptor and its heterodimeric partner Arnt. Considerable progress has been made in elucidating the molecular details of this induction process. 3. CYP4 genes are activated by peroxisomal proliferators, a group of structurally diverse chemicals that also induce peroxisome proliferation. The transcriptional response is dependent on the peroxisome proliferator-activated receptor and its partner RXR, both members of the nuclear receptor superfamily; their role in the induction process has been well characterized at the molecular level. 4. In contrast, the mechanism of gene induction of CYP2 genes by phenobarbital and other structurally diverse inducers is not well understood and a specific phenobarbital-responsive receptor has not been identified. 5. Induction of the CYP3 gene family by the glucocorticoid dexamethasone appears to involve the glucocorticoid receptor, but this receptor is not apparently required for induction by metapyrone and a complete molecular understanding of the induction processes is lacking at present.